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RAPID COUPLING DEVICE AND METHOD FOR 
ASSEMBLING A COUPLING SOCKET 

Rapid coupling device 

The present invention relates to a rapid coupling device in particular for use in fluid 
lines, especially compressed air lines and water lines, wherein the coupling comprises 
a plug-in and a receiving socket. Furthermore, a socket device and a method for as- 
sembling such a rapid coupling socket device is described. 

5 

Rapid coupling devices are used in a wide variety of applications. On factory floors 
and workshops compressed air is used as a source of energy for a number of devices, 
among others for polishing, drilling, binding, cleaning etc. The source of compressed 
air is usually a compressor where a hose leads the compressed air from the compressor 
10 to the tool which is to be used. With compressed airlines shall within the scope of this 
invention be understood any means of conveying compressed air form the source to 
the place/means of use. 

High pressure and even low pressure water lines are increasingly gaining market 
15 shares as the number of tools and applications for water driven tools increase. Fur- 
thermore, the device according to the invention also finds use for normal water pres- 
sure applications, such as connecting garden hoses and the like. 

In order to achieve a degree of flexibility in the use of tools and different hoses which 
20 can be used, rapid coupling devices have been developed whereby quick, easy and safe 
connections can be made between the compressor, the hose and the tool. The coupling 
device comprises two parts; a female socket device and a male plug-in device. 

The present invention is concerned with the coupling device and especially with the 
25 female socket device. 

In the art there are numerous coupling devices comprising a socket and a plug-in as 
described above. All these devices, and especially in this connection the socket de- 
vices, are made up from assembling a large number of components into one compact 
30 socket device. 
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The present invention is concerned with improving the prior art devices by minimising 
the number of parts necessary in order to achieve a safe, secure and airtight coupling. 
Furthermore, the invention provides a coupling with improved air tightness as well as 
fewer parts to be mounted. 

5 

This means that the cost both of manufacturing the parts and of assembling all the 
parts is considerably lessened. Furthermore, the possibility of erroneous assembly of 
the many parts is lessened due to the limited number of parts comprised in the present 
invention. 

10 

Accordingly, the invention provides a rapid coupling device which is particular in that 
the coupling socket body is made from one single piece. 

When the socket body is made from a single part and not as prior art devices of two or 
1 5 more parts a correct and airtight structure is first of all provided. 

In the art when having to assemble two or more parts this is usually done by screwing 
together the parts having corresponding threads. The different sections of the socket 
body are screwed together with a locking and/or tightening material between the 
20 threads. 

When providing the socket as a single piece, no faults in the socket will occur due to 
wrongful assembly, for example by screwing sections of the socket body together 
which are not in complete alignment. 

25 

Furthermore, the locking and/or tightening material usually applied between the corre- 
sponding threads of two body sections is completely avoided. Usually, this material 
has a limited life expectancy and will deteriorate due to the exposure to sun light, oil 
or other materials present in the compressed air. The service life is therefore limited 
30 and after a while the sections of the socket will become loose with a corresponding 
loss of air pressure. 



WO 2004/01 1842 PCTYDK2003/000496 

3 

In a further advantageous embodiment of the rapid coupling, the coupling socket is 
adapted to receive a coupling plug-in and the socket comprises a coupling socket 
body, a valve located inside the coupling socket body, a valve spring urging the valve 
into a closed position when not coupled to a coupling plug-in, a gasket or seal between 
5 the valve and a valve seat arranged in the coupling socket body and locking means 
arranged in the socket for locking a coupling plug-in into secure coupling with the 
socket, a locking release means arranged slidingly on the outside of the socket body 
and influenced by a spring into a locking position. 

10 This arrangement represents a simplified construction of the interaction between the 
locking release means and the valve arrangement inside the socket. 

The valve assures that there only is a through going connection through the socket 
when a plug-in is installed and locked inside the socket body. When the plug-in is re- 
15 leased and removed from the socket, the valve is moved into a closed position by the 
action of the valve spring. 

In a further advantageous embodiment the valves travel in an interior cylindrical slid- 
ing surface provided in an interior wall of the socket body of less than 10 mm. Due to 
20 the construction of the valve body a very limited travel distance of the valve is neces- 
sary to respectively open or close the flow of compressed air through the socket body. 

A very important feature for couplings of this type is the pressure needed to overcome 
the air pressure when forcing the plug-in device into the coupling socket. The lower 
25 the pressure the easier it is for the user to insert the plug-in into the socket. By the con- 
struction according to the invention the coupling pressure is kept very low which 
makes the coupling according to the invention easy and comfortable to use. 

In order to maintain the valve in its position in the cylindrical sliding surface arranged 
30 in an interior wall of the socket body, an O-ring is arranged as a barrier for the valve. 
As the socket body is a one-piece construction it is necessary to arrange all the items 
inside the socket body through either the exit or the entry opening of the socket body. 
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In an alternative embodiment according to the invention the valve is made from a re- 
silient material and has three or more legs arranged extending in the socket's longitu- 
dinal direction at one end, said legs having an outer diameter larger than the corre- 
sponding interior diameter of the socket body. 

When arranging this valve member inside the socket body the valve will, due to the 
resiliency of the material and the legs arranged on the valve, deform slightly during 
installation. Once the valve is in the correct position, which is when the valve is fitted 
inside the interior cylindrical sliding surface provided in the interior wall of the socket 
body, the valve expands again and is kept in place by the slightly larger diameter of 
the legs when these come into contact with a ridge arranged at one end of the cylindri- 
cal sliding surface. 

In this position the legs will fit inside the valve spring, which will stabilize and guide 
the movement of the valve. 

In an alternative preferred embodiment of the valve member the exterior diameter of 
the valve is slightly less than the interior diameter of the valve socket body. The valve 
will in this configuration be maintained in its position by an O-ring. 

In order to further guide and stabilize the valve's travel in the socket, the valve mem- 
ber may be provided with additional legs protruding opposite the first set of legs. 
These legs will be guided by the interior edge of the O-ring locking the valve in posi- 
tion in the socket 

In a further advantageous embodiment a ring member may be arranged at either or 
both sets of legs, the free ends connecting all leg members. By this arrangement the 
valve member becomes less fragile, especially during manufacture and assembly of the 
socket device. 

In figure 4 the coupling device in its coupled and opened position is illustrated. The 
male connector 14 is completely inserted into the female receiving socket 6 such that 
the front part of the male connector 14 forces the valve from its seat 12, whereby a 
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fluid medium will be able to pass the valve 10. The route of the fluid through the cou- 
pling device is illustrated by the broken line 15. 

The male connector 14 is locked in the engaged position by the locking balls 7. 

The valve element 10 can have any suitable configuration. In figure 5a-d two exam- 
ples of valve elements 10 are illustrated. In figure 5a a perspective view of a first valve 
element 10 is illustrated and the corresponding cross-section is illustrated in fig. 5b. 
The valve 10 comprises a main valve body 16 in which a valve seat 17 is provided. 
The valve seat 17 is adapted to engage the gasket/seal 12 in the socket device. The 
legs 13 extending from the main body of the valve are provided in order to guide and 
stabilize the movement of the valve in the socket. The legs 13 will be guided by the 
valve spring 1 1 as illustrated in fig. 3 or the interior side of the gasket/seal 12. In order 
to stabilize the construction, the valve 10 has, in this example as illustrated in fig. 5a 
and 5b, been provided with a ring member 15 connecting the free extremities of the 
legs 13. The ring member creates a more stabile and stronger construction, especially 
during the assembly of a coupling device this is advantageous. 

In fig. 5c and 5d another alternative configuration of the valve 10 is illustrated. Like 
20 parts are denominated with like reference numbers. 

The invention also comprises a coupling socket for use in compressed air lines. This 
coupling socket is particular in that the socket comprises locking means for retaining a 
plug-in device, valve means, connection means to a means for conveying compressed 
25 air, wherein the socket body is a single piece. 

Also, a method for assembling a rapid coupling socket device is disclosed, being par- 
ticular in that all parts of the coupling socket are mounted through the coupling open- 
ing in the socket body. 

30 

In a further step the method of assembly is as follows: 



10 
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First, the valve spring is inserted, then the valve is inserted and fitted inside an inner 
cylindrical sliding surface provided in an interior wall of the socket body and fitted 
partly inside the valve spring. A first O-ring is arranged in an inner gasket groove, a 
second O-ring is arranged in an outer gasket groove, a ventilating ring is arranged 
5 about the outside of the socket body and a locking spring is arranged about an outside 
surface of the socket body and in contact with the ventilating ring. A ball ring for re- 
taining locking balls is arranged in contact with a locking spring together with at least 
two locking balls and optionally two locking pins. A ball lock ring and an outer ring 
encapsulating all items arranged on the outside of the socket body is finally fitted. 

10 

In this manner it is possible to assemble the entire socket device through the entry 
opening of the socket body device. 

As described above the first O-ring arranged in the inner gasket groove serves to retain 
15 the valve inside its inner cylindrical sliding surface provided in an interior wall of the 
socket body. 

The second O-ring is arranged in order to seal the connection between the plug-in, 
when the plug-in is inserted into the socket body device. The locking balls as well as 
20 the locking pins are arranged in a traditional manner, the only inventive concept relat- 
ing to the locking arrangement being that due to the fact that the socket body is a one- 
piece construction, the balls and pins are arranged after the valve arrangement is in- 
stalled. 

25 The invention will now be explained with reference to the accompanying drawing 
wherein 



fig. 1 illustrates a rapid coupling socket according to the invention; 

fig. 2 is a cross-sectional view of the coupling according to the invention; 

30 fig. 3 is a cross-section perpendicular to the cross-section of figure 2; 

fig. 4 illustrates a complete coupling in its open configuration; 

fig. 5a-d illustrate different embodiments of the valve body. 
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A rapid coupling socket according to the invention is illustrated in fig. 1. The front 
opening 1 is of standardized size and suitable for receiving and locking a standard 
plug-in. The rear end 2 of the socket device is suitable for being connected to a com- 
pressed air hose or the like. 

5 

The locking ring 3 is the main exterior part of the rapid coupling device and is adapted 
to be manipulated by the user. 

By pushing the locking ring 3 backwards, i.e. towards the rear end of the socket de- 
10 vice, the locking axles 5 (see figure 2) as well as the locking balls (see figure 3) will 
be released whereby it is possible to remove a plug-in coupling device. When inserting 
a plug-in device into the socket in the front end, the locking pins as well as the locking 
balls will yield due to the resiliency of the locking ring spring 17. 

15 The construction of the locking arrangement in the socket device for engaging a plug- 
in device is well known in the art and has more or less become a standard so that dif- 
ferent tools with different plug-in devices or different sockets can interact. 

Turning now to figure 3 a construction of a socket device according to the invention 
20 will be explained. In the front end 1 of the coupling socket the plug-in coupling re- 
ceiving section as explained above is arranged. 

The same features will have the same reference numbers in all figures. 

25 Inside the one piece coupling socket 6 is the plug-in device receiving arrangement. 
The locking balls 7 can move from a locking position to a non-locking position in slits 
8 formed in the coupling socket 6. In a similar manner it is possible for the locking 
pins 5 to move in angular grooves 9 also provided in the coupling socket. 

30 When the coupling socket is not being activated, the locking balls and the locking pins 
will, due to the resiliency of the locking ring, be urged into a locking position. When 
the tip of the plug-in coupling device 14 is correctly and fully inserted into the socket 
device, see fig. 4, the front of the tip will push the valve down along an interior cylin- 
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drical sliding surface 18 and thereby compress the valve spring 11. During this move- 
ment of the valve 10, the valve will leave the gasket or seal 12 and thereby create a 
free connection for the compressed air or other medium to flow past the valve 10 and 
into the connected line. 

As the valve is pushed forward by the tip of the connecting device, the valve 10 will 
be guided in its movement by the legs 13 of the valve 10. 
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CLAIMS 

L Rapid coupling device, in particular for use in compressed air lines, wherein the 
coupling comprises a plug-in and a receiving coupling socket, characterised 
5 in that the coupling socket body is made from one single piece. 

2. Rapid coupling device according to claim 1, wherein the coupling socket is adapted 
to receive a coupling plug-in and the socket comprises 

- a coupling socket body; 

10 - a valve located inside the coupling socket body; 

- a valve spring urging the valve into a closed position when not coupled to a cou- 
pling plug-in; 

- a gasket/seal between the valve and a valve seat arranged in the coupling socket 
body; 

15 - locking means arranged in the socket for locking a coupling plug-in into secure 
coupling with the socket; 

- a locking release means slidingly arranged on the outside of the socket body and 
influenced by a spring into a locking position. 

20 3. Couplingaccordingtoclaim2,characterised in that the valves travel in an 
interior cylindrical sliding surface provided in an interior wall of the socket body is 
less than 10 mm, preferably less than 5 mm. 

4. Coupling according to claims 2 or 3, characterised in that the valve is re- 
25 tained in the socket body by an O-ring. 

5. Coupling according to any of the preceding claims, characterised in that 
the valve is made from a resilient material and that the diameter of at least a part of the 
valve is larger than an interior diameter of the socket body. 

30 

6. Coupling socket for use in compressed air lines, characterised in that the 
socket comprises locking means for retaining a plug-in device, valve means, connec- 
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tion means to a means for conveying compressed air, wherein the socket body is a 
single piece. 

7. Method for assembling a rapid coupling, socket device, wherein all parts are 
mounted through the coupling opening in the socket body. 

8. Method according to claim 7, characterised in that the assembly is as fol- 
lows: 

a) the valve spring is inserted; 

b) the valve is inserted and fitted inside an inner cylindrical sliding surface provided in 
an interior wall of the socket body and fitted partly inside the valve spring; 

c) a first O-ring is arranged in a inner gasket groove; 

d) a second O-ring is arranged in an outer gasket groove; 

e) a ventilating ring is arranged about the outside of the socket body; 

f) a locking spring is arranged about an outside surface of the socket body and in con- 
tact with the ventilating ring; 

g) a ball ring for ret aining locking balls is arranged in contact with the locking spring 
together with at least two locking balls and, optionally, two locking pins; 

h) a ball lock ring and 

i) an outer locking ring encapsulating all items arranged on the outside of the socket 
body. 
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